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ABSTBffcr . . ^ ^ 

- This report summarizes the capabilities of five 
computer programs at Yale, that do automatic 'natural language 
•processing as of tlie end of 1976. P.ot each program an introduction to 
its overall intent is given, folloifed.by the input/ output, a short 
discussidlj of the research underlying the ptograo, and a prognosis . 
for future jflevelopctent. .Tine progtams discussed are: SAM, a 
script-based 'Stdry understandiag program.; FROHP, a fast program 
designed' to sJcim a. newspaper I'obJcing »for even'ts/in which it is 
interest^ed; PAM, ^ plan* based program 'designed to under^stand, stories 
ttat call upon general knowledge of tuman goals and relationships; 
TALfiSPIN,^a program 'intended to make up stories to tell in an - 
interactive mode; ^nd .WElS/P0tilTIC5, a^program de-:Signed to read 
neifspaperJieadlines and pq(th cpde theVfeent^nces into a political , \ 
codiqg sememe^ and, simuj.ate a •person with an ideological belief 
system being informed of the event in the headlines. (HBC) , 
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RESEARCH AT YALE IN NATURAL LANGUAGE PROCESS IflG 



This report degcrlbes the state* of the Acomputer^' 

' ' ^ J ^ 

programs at Yale that do automatic natural, lapguage 



processing 'as Jf the end of 1976* The. theory behind the. 
programs shoWn here as well as.descripti^s of how ^hose 
programs' function, has been described elsewhere.- ' This.' 
r€^port is intended solely *as 'a sumi^ary of the capabilities 
of our comp^iter programs at the ' present time. For each" - 
program an^introductlon to. its overall intent/is. .given; 

After the input/ output for that program has 'been presented, 

* ' ' •* ' ' ^ t 

a .short discussion of the resea'rch underlying that program 

^ \ - • - / 

is given, together ^wlth a- prognosis ^for -the future 

development of the program. . ' • . - ^ , 

The research we present here.i does not * include* every 
* / * ^ ^ 

/ • ' \ - ^ . 

natural language prracedslng project at Yale. Rather, we 

I . ' • ' . ' 

^st include *the efyprta that have- produced whaf we consider 

. ' 1 * 

to vbe significant •«'es>ilts. 

./ ■ 

The 'ptograii^ discussed are; 

1 - SM - A script-based storV/undejf^st^nding program. " SAM 

. 7 - ^ . 1- " 

Is in^n-ded to model a human story understander reading 
a SMry.abOut which ^ ne has detailed j knowledge upon * 
which he can^rely to heln/him to^ understand.. 

2 - FRUMP - A fast/ program /designed to* skim a newsp^er 

looking for, events ii^ which it jLs interested. FRUMP is 



ff 
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'.based on what we cali "sketchy scripts,'" • ' . ' 

3 - PAM - A pfan based program designed^, to undeirstand'- 
storl^^ that' call upon general knowledge of human go&ls ^ 

^ and relationships rather lhan t]ie detailed script world ' ' 
^ of SAM, • ^ . ' ^ ^ ' ' : , ' < 

4 - TALESl^IN - A program in,^:ended to make up stories to telf 
in an interactive mode; ^ ■TALESPIN uses plan^ and gk)al 
to determine how Events relate in ^the world it- is 
describ ing 

J 7 

5 - WEIS/POLITICS - This is a ^.program designed to /read 

newspaper beadldjnes and do two pbssitfre things: /l) It 
codes the sentences into a pqlitical coding scheme used 

7 • ' * 

by political scientists; 2)^ It simulates (in /POLITICS 
^ mode) a person, with an ideological^ beli^ef system being 
informed of the event in the headlines. The program is 
then capable of .answering question^ based or/ its belief 

system about appropriate responses of\he /U. S* to the 

^ ' ' ^ , \ ' ' > 

new events . , - / - /,* ^ 



i 



2 Tlhe Programs 
2/1 SAM • 



SAM (Sfcript Applier Mechanism) is a program 
^ ^ . ^ .-running at Yale that^ was designed to understand stories 

• / . i^hat rely heavily on scripts. . (SAM is described in 

Schank et kl (1975), Schank and Abelson (19770 and 
C^llingford ([977). The stoties processed by SAM tend ' 



to be fairly commonplace 'stories for which'a rich 
knowledge l^s^U^ Story 1 bfelow belies on 

multiple kao^^edge/ bases (called scripts) as well as 
* having a, compljLcat:^on arise in one script as-^ a result 

of an odd occui^rence in a previous one. Story 2* is an 
|j actual newspaper^ story that SAM has ^^rocessed. Stories 

3, '4, 5, and, 6^ ^e stories that SAM has processed^ 

'7' ^ 

. /' ^ without thl parser. That is, the ■ parser is not 'yet 

i ' , ^ ' ' y 

^ ^ , - ready to handle ^them but 'the rest of can.' - * 



h ' * SAM understands, these stories and others like 



/ 

V 



/ 



them. By "understand" We me^n^, SAM .can, create a linked * 
causal ch^in of conceptualizations" that represent 'what 
' took place** in. edch story. SAM parses thJ^story Into 
'/ \ •'"''^ ' .tnput conceptualization? using ^RiesbcicVs analyzer 

(Riesbeck, 1975). These are then fed to. a program that 
looks for script ^^appli6ability (.Culling ford, 1976)/ 
When- a script jseems to be applteable, It i3 used by the 
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/ 'script 'applier«itp ipake Inference^ about; levents tha£ 
^. '^i must have . occurred between ev^nt^ specifically . 



mentioned/ ' i* * * 

The final internal representation is ^ a , glgantitJ 
Conceptual Dependency network* ' We can generate ' 
paraphrases that are longer than the original/ •because 
inferences made by the script applier are retained. * We 
also generate 1> paraphrases that nre isliortex;' and 
closex to the^ original 'and 2^ summaries that', rely tJn . 

measures of t;he relative importance of event's within a ' 

' ' , ' ' ' ^ V, 

sctipt^ • - • 

In -addition^^^Xe have'^eveloped a^progranT'tl^at can 
query . the obtained* representation go as to answer 

. /. " A. ■ 

questions about the input story f see 'Lehnert , 1^77) 

. - • • <. 

Since the representation languag^^ that ve ' use' 

^ '/Conceptual Dependency) Is intended ,t6 be interll'tigtlal^v. 

g'eneratlprt" ^n English is no harder for us than'' in '^^^ 

other language. We have also-, written \genefdtlon 

progranuE? that translate .the storied we, underst^d'S ivtto. . 

Chitlfese, *Rus3lan, DliCch and Spani^hv The .translation 

- . ^ V 

programs work by taking the output' from the_ , script 
applier 'and using data from ^the tar^eit language in ' 
c„onj Unction with Goldman' s (I9T5) program.-^ 

SAH ^.works by ^ analyzing , each sentence inPp a 
* " Coppeptifal Dependency ' raptesenrtatflgri. * • , tl^^^^ 
represenTift^on^^ite^ into a , script^; ;that script is 
* brought ' iiVlo>' memory. Succeedirig inputs are analyzed 
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^ and the result is looked for in the ., script* If the 

result is fpund any important events- that ar'^ known to 

normally occur between the first input and the second 

are ipfferred* to have happened. This continues until 

vthere are no new l^iputs or'.until a* new* input does not 
^ •• . . * * I • 

^ * match a part of the current script. 

. Succeeding inputs may cause other scripts to- be 

? > * . - * 

* brought, in. • When ' a* new input ddes not 'fit inW the 

♦ • - » # 

script-predicted sequence, .* SAM tffes to"" find a 
^script-based , link between Che input* and what was 
expected^- ; . I 



Below is Story 1: 



Story 1: . John wfent to New York by Bus. On the bus he 
talked, to 'an old " ]Lady. ,When he' 'left the bus he 
thanked, the' driver He took' the subway to .Ueone'^'s On 
^ th'e si^bway his pocket was''picke4,.T got off the train 
and entered Leofie's. He had some \lasagna. " When the 

check came, . he discovered 'be couldn't pay. The 

♦ \ . * * . 

( management told him he would have, to wash dishes,* When 
* . ^ ♦ * * ' * * * J 

he left, he caught a bus to llew Haven. „ 

Long paraphrase: 4OHN WENJ TO A BUS STOP. ^* HE WAITEJ)' AT-* IT 
A FEW MINUTES: HE ENTERED A BUS. THE DRIVER. fiOT^W 
• • TICKET F^OM JOHN. .^J^B WENT TO a' SEAT.' HE SAT DOp . IN 

>IT.- WHILE JOHN WAS ON^ THE BUS' AN OLD LADY AND JOHN* - 

* J' 

■TALKED.* THE 'DRIVER, TOOK JOHN t6 NEW YORK. •. HE, WENT TO 



THE DRIVER ♦ WHEN GETFING OFF THE BUS JOHN THANKED THE 
DRIVER. JOHN GOT OFF It* 



HE ENTERED A StXtIoN. ' HE PUT ; A TOKEN INTO THE 
TURNSTILE. HE WENT TO THE PLATFORM.r HE WAITED AT IT A 
FEW MINUTES. HE ENTERED A SUBWAY CAft.- A THIEF WENT TO 
JOHN. '•.THE^THlfeF PICKED JOHN^^S POCKET. HE WENT. JOHN 
WENT* TO^ THE SEAT. HE' SAT DOWN IN IT. THE DRIVER TOOK 
•JOHN TO LEONE'S. HE LEFT TH^ SUBWAY CAR. .HE LEFT THE- 
STATION. 

• HE ENTERED LEONE'S. HE; LOOKED AROUND INSIDE IT. 
HE ' SAW HE COULD. GO TO A TABLE. HE WENT TO IT. HE SAT 
DOWN IN .THE SEAT. HE ORDERED SOME LASAGNA. THE WAITER 

_ s' « 

INDICATED TO THE CHEF JOHN WOULD LIKE HIM TO PREPARE 
SOMETHING. THE CHEF PREPARED' THE LASAGNA. ' THE WAITER 
GOT IT FROM THE CHEF. THE WAITER WENT TO THE TABLE. 
, HE SERVED THE- LASAGNA TO JOHN. HE ATE Yt. 'HE BECAME 
FULL. " • * 

/ 

' HE ASKED THE WAITER FOR THE CHECK. JOHN GOT ITf 
ft . ' 
FROM THE WAITER. JOHN READ THE CHECK. JOHN DISCOVETIED 

HE WAS, UNABLE TO PAY THE CHECK.' HE INDICATED TO' THE 

WAITER HE WAS UNABLE TO PAY THE' CHECK. THE, MANAGEMENT 

TOLD JOHN HE WOU^) HAVE HAD TO WASH DISHES., HE ENTERED 

THE, KITCHEN. ' HE .WASHED DISHES. ^HE LEFT LEONE'S. 
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wcNi TO TH1£ BUy yXUF,. HE WAlXlfiD AX IT A ITEW 
MINUTES, HE ^^TEREI^ THE .*BUS, THE DRIVER GOT THE 
TICKET FROM JOHN, IJE WENT'TO TflE' SEAT: / HE SAt DOWN IN 
,IT, .THE DRIVER TOOK JOHN TO NEW HAVEN; Ihe GOT OFF THE 
BUS. \ . * 

(Paragraphing ha^.befen added to thef computer output for 
ease of reading,) . . *^ * • >: 

Below are questions asked to SAM (in' ^English), 
which have_been answered by SAM: ' * 

*Q1: Why did John, go* to New York? 
Al: BECAUSE JOHN .WANTED TO^GO TO' LEONE'S. 
Q2: How did John^get. to Leone's? - ' - '1 

A2: JOHN TOOK A- BUS TO NEW YORK^ AND THEN HE TOOK THE . 

SUBWAY TO LEONE'S. * ^ 

Q3: Did anytfiing .ilnufual happ^ir.on the" bus? 
A3: I DON'T REMEMBER ANYTHING. 
Q4: Did anything unusual ha^^pen oti the subWay?V 
A4: . A THIEF PICKED JOHN'S POpKET; 
Q5: What did John|order? ^ _ . . 

A5: JOHN ORDERED LAS^GNA.' 

Q6: Did. anything unusual happen '.at the restaurant? 
A6: JOHN DI SCOVERED JHAT HE CQULDN'T PAY fHE CHECK "~ 

AND SO -HE. HAD TO WASH DISHES. ' 
Q7: Why couldn't John pay, the, thee k? ^ 
A7: BECAUSE JOHN DID NOT HAVE ANY MONEY.' 
Q8: Why didn't' jFohn have 'any money? 
A8: BECAUSE A THIEF PICKED ;JDHN'S POCKET. 
Q9: How did John get back to New Haven? ^ \ " ] 
A9: JOHN WENT FROM LEOfJE'S BY SUBWAY AND. THEN HE 

.WENT 'TO NEW HAVEN^BY BUS. ' - ^^^^ - . 

QlO: How was John ^able to t^ke the bus' to New Haven? 
A10:'PR09ABLX JOHN HAD A TICKET. . ^' 

B^low is the Chinese translation of Story 1 produced by 
SAM: / ' ^ >^ • 

John tzuoh charng twu,chih che daw, Neou lue i:hiuh' le. 
Ta_ tzay^chairng twu chi che lii'.^ Ta ^en i wey lao tay 
tay tarh'i tarn. Ta tsorng charng; twu chih feij^ lii 
Chiuh cliuh le. Ta ' shieh ?hieh sy ji. Ta tzuoh dih " 
shlah tiuoo che daw Leone's ciftuh le. Ta'^tzay dih shiah 
tiee luh che lii. .1 ge ^par shpou tou""!^ chiyan. Ta 
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ifsorng dih shiah tij^e'^uh che chuh chiuh le. Ta. jinn 
le Leone's. - Tar 'chr le i da li tsay. 'Ta^tsorAg char 
farng -nadaw i ge* j^nq^^dhan. Ta fa shyann ta bu kee. yii 
fu chyan. Char farnfe-jiaw ta bih shiii^yaw shii^bei tz. 
Ta tsorng fang guaj: lii chu chiuh le. Ta Xzuoh'' charng 
tu Chi che daw Shfn Gang chiuh le. 

' ' ^ \^ . • ' . i ' 

Story 2 was obtained from the N^w' Haveit Register. 
Story 2:' * . ^ . * 

* 

A New Jersey raan was kflled Ftiday evening when 
the car in which he was ri'ding sw^rved^off Route 69 and 
^struck a tree. , David Hall, 27, was pronounced dead at 
^ the scene 'by Dr. Dana Blauchard, medical examiner. 
Frank Miller,' 16, of^ 593 Foxon Road,, o{)erator of the 
vehicle, w^s taken by Flanagan Ambulance to Yale-New' 
haven Hospital. He was treated arid' released. The 
Branford Fire ^Department extricated the passenger from 
^the vehicle. No chargesTlJ^ere raadel Patrolman Robert 
Onofrib is continuing the investigation. 

Question-Answerinjg Output. ~~ a. ' 

Q 1; T^as anyone killed? v 
' A A: YES-, DAvi^ HALL DIED. 

Q 2< Was anyone hurt? " 

A 2: YES, FRANK MILLER WAS SLIGHTLY INJURED^ 

Q ?: Why was Frank Mil'ler^hurt? 

A3: BECAUSE. THE AUTOMOBILE HIT A TREE. 

-■ - • V ■ • ■ 

Q 4: Did Frank Miller go to the hospital? 
A 4: YES, HE WAS, IN YALE-NEW HAVEN. 

Q 5: How did Frank Miller get to the hospital? \ 
A 5: AN AMBULANGB TOOK HIM TO YALE-NEW" HAVEN. 
Summary: " 

AN APTOMOBIL'e hit A* TREE NEAR HIGHWAY 69 FOUR DAYS AGO. 
DAV|D HALL, AGE, 27, RESIDENCE IN.'.NpW JERSEY,""rHE . 
•PASSENGER, DIED. , FRANK MILLER, AGE 16 RESIDENCE' AT 593 
FOXON ROAD- IN NEW HAVEN, CONNECTICUT, .THE DRIVER-,^-WAS ■ 
SLIGHTLY INJURED. THE POLitcE DEPARTMENT DID ' NOT FILE 
CHARGES. 

■TThe remainder ' of the storii^s shown here "were 

/a * 

processed withou^the parser. That^ is, they were input 
in Conceptual Dependency directly. , Also, no 
question-answering run * was made. The^reason for this 
is, that these programs are/^ll separate eri^itl^es and 
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tne people, .concefrned with, parsing ^and ques^tion 
answering ^have not gotten aroxind to looking at the 
kinds qf things of which the sdrlpt applier program is 
currently capable. , * 

Story 3 . . ^ 



A Pennsylvania man and his wife returning from a' 
Cape Cod, vacation were killed in a violent ctash on' the 
Connecticut Turnpike Saturday embrning. The 'victims 
have been identified as John" Gavin, 4Y, and his t^fe 
Maiy^, 41% of Morristowrt, Pa. Both were pronounced dead 
at tha scene by. a ffiedical examiner. Mrs Gavin's 
^19-year-old son. Grant Sutler, ; miraculously escaped* 
injury in .the one-car ^ccidentc* 

Summary: - ' . ^ . ' 



A V^IHICLE HIT StMETHING NEAR . A ROAD.' JOHN AND 
MARY' GAVIN; RESIDENCE IN |[ORRISTOWN, PENNSYLVANIA, 
DIED. .UNEXPECTEDLY GRANT BUTLER^' A(?E 19, WAS NOT l!URT. 



Story 4 




, tfie, •premier'' of )siurma,. and. his" wife, Mrs U, 
iyed by ' plahe in P^kinjg' on October 8, 1954 at the 
"tation^ of the People' s Republic of China.' ^ Chairman 
Hao an4 Mr U diinfassesl economic delations between Burma 
and Ch^fta* — . . • 

ary: , . . 



..^ CHAIRMAN 'MAO, ^ THE^ CHIN^^^ GOmilMBto. ' (IeAD; AND 
PREMIER :u pE BURMA GOVERNMENT HEAtti;4)i-S CUSSED' 

CHINA BURMA ECONOMIC AFFAiRS IN PEKING, CHINX;. ^ ' 

Story 5 ' " V .. . ' \^ ' - 



A passengfer /train carrying. tourists collided^ with, 
a freight train \n the ^rugged Sierra Madre^'of iiorthern 
Mexico* At lea^t 18 persons were killed ^nd ^45 were 
Injtirfd, police reported 'today. / 

Summary: ^ ^ . * 
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A' PASSENGER TRAIN HI^ A CARGO TRAIN IN^THE SIERRA' 

'MADRE "MOUNTAINS EIGHTEEN ^ECOpLE".^, DIED* FORTY-FIVE 

PEOPLE WERE SLIGHTLY- INJURED • - ' 
\ - 



toVy 6 
< * \ 



AlBn> L» Plucin^ki, age 17", . of^ Fairfield, died 
Thui^sday morning fn* a. mbtorcycle accl46nt when the 
• 'cyclevhie was dViving crashed into a utility pole on 
UtfltonX ^oods Road^ " Plucin^ki was pronouncied dead on 
arrival at Milford Hospital, police-%aid*^ / 

Summary: s " 



•A CYCLE HIT A POLE NEAR ABROAD TWO DAYS^AGO* AJ^N 

PLubiNSKi, Age j7, residence in fairfield^ 'Connecticut, 

DIED/ . . ' \ . ^ • . • . ' / 

J^J^ture expectations: Our intention is to supply SAM 
with more and more-scripts* untij. it can read 'a great 
variety df stories. majr al^o develop* ,^jparsers and 
^ generators in o^ther languages ^o as to have a machifte 
translation capability. *We -intend /shor^t;ly to^, begin 
work *^in a Russian parser so ^ begin to^tr^nslatfe 
Russian newspaper stories Itvto English • ' ' . 

-.2.2 FRUMP^ ... * . . 

' If'RUMP (Fast Reading and Understan4ing Memory/ 
Program) is a program that i^ ' intend^ed* to skim a 
newspaper* quickLy . while ^ looking 'for fhings it is 
interested in. FRIJMP uses- slm^teri — Iress detailed 
scripts th^n SAM, ^ Furthermore", its parsinjg'.- is doi?e 
directly from the scripts* AfterJ a atory has been 
, identified -to be relevant to* a domafh of of interest , 
V tl\e^ particular / itferas that are interesting to ?RUMF in 



V 



Page 11 * 

thaf -domalri are predicted.' Special purpose- 
^Pectations are set up tQ^look for the concepts around 



•which frump's expectations are OBganlzed. Sentences' 
U . 1 J?^.'^^!^ ^^^J'^.^^^^^^ When a relevant concept^.^^ 

is found, rules of. English afe used to find the * 
information that FRUMP 'wants to know. ^ ^/ 

^ . > JRUMP. is a very fast program, compared . to SAM, ^" 

While SAM often takes a few mitiute% *of CPU time' to read " 

/ _ a long* story, FRUMP rarely takes more .than a ^few 

r 

^ seconds to read , the same story. SAM is set up to 

understand a domain fully enough so that Jt can detect'"" 
^ problems or unusual circumstances artd und^erstand the 
kinds of complications that, .can arise' in a sto^y^as it 
did in, story 1).^ However, for very static newspaper) 
stories describing ordinary events, we have come to- 
. believe * that the ^ full power of SAM is a hindrance at 
times. - FRUMP can do ho more , than- sKito *A newspap^^^'' 
story about which it has knolrtedge, but it- is very 'fast 
at what it doeH. ' ' ^ 

FRUMP also has an update mode In which it can read 
stories that are follow ups to stories it^has already 
' In update mode FRUMP only notices' pieces of 

informatiqn ^connected pdth things it was interested iy 
. . at the first reading that were, left undetermined^^ and 

* standard follow up information A'*tFRUMP was programmed 

" ' . .. ■ ^ •• 

by Qerald DeJong) . 
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Story 7 . " 
JNPUT: . • 

. A passenger^' train ^carrying tourists, including 
some ^ericans, ^ collided^ with a 'freight' train in the 
rugged Sierra Madre of . ^brth|rirnWexi|o, killing - at 
le'ast seventeen persons and ^.njuring '45, the police 
ifeported today, ' ' . 

, • ^ \ ' * . ♦ ' 

- ' * They said thafc'^at least five Af the- injured ,wefe 
Americans, and^ there were unofficial rfepo/ts that one 
of the dead was from New York City/ ' 

Some of the passenger 3' we ire travel agents, most 
from Mexico Qity, making the trip, as part of a tourssim 
promotion, the police said. 
, • . / ' ^ *♦ 

The American Society of Travel Agents had been 
meeting in Guadalajara, though it was not known whether 
any of the gro.up were aboard the train. 

One observation car on the railroad to the Pacific 
tumbled • into a 45 foot canyon when the passenger train 
smashed dnto the freight yesterday afternoon near the 
village of Pittorreal about 20 miles west of Chihuahua 
City and 200 miles south of the United States border, 
the police said. 

Jhey said that rescue workers were still trying to 
pry apart the car's wreckage to reach passengers, 
trapped Inside. the rescue squads coiild not Use 
cutting torches on the wreckage because spilled (Uesel 
fuel might Ignite, the police reported. 

SUMMARY 29^^ . ' *w 

vA TRAIN HIT A TRAIN IN ^lEXICO; 17- PEOPLE DIED. 45 
TBOPLE WERE INJURED.^ 

Story. 8: ' ^ 

INPUT :^ , ' , ' 

Officials here said -today that the failure of an 

excursion train engineer to heed a stop signal Was 

respo^nsib'le for the collision with a freight train on 

Sunday that killed nearly a score of persons. Including 

two* Amer leans . ^ . . 

• — * 

* The district' attorney's office said two other 
Anfericans^had been Injured In the collision near the 
Barranca Del Cotre in the Sierta Macjre. 
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All ^the dead, were Mexicans except the two 
Americans and two Britons. Most of those aboard were' 
Mexican travel agents. 

• The Americans wer^ Identified as Mart Mortellaro 
of York and Martin Ward whose hometown was still 

- not available. The district attorney's office said the 
two Injured Americans wer^ P^ul Joseph CAllsen and Mary 
Qallsen, both of New .York. ' 

... 

SUMMARY ' . * .'.''*. 

A TRAIN; HIT A TRAIN IN MEXifco. ' 17 • PEOPLE ^ DIED 
.45 PEOPLE .WERE, INJURED. -THE ENGINEER WAS BLAMEQ FOR 
THE CRASH* 

Story 9^ 

' INPUT; 

V - 

At least|_12 people were reported killed early 

^today when an express Iraln'.ran onto a flooded bridge 

whose rails, had b^en swept awajr., crashed through It and 
plunged Into a river in Kenya. . ■ 

The official pre^ss ^geiicy reported that. the death 
toll was at least 12 and that 70 wer6 injured -in what 
> railroad' officials called the 'worst passenger, train 
4isaster In. East AfrJLcKan history. 

SUMMARY: „ . . * 

' A TRAIN FELC INTt) A RIVER IN KENYA. 12 PEOPLE 
DIED. 70 PEOPLE WERE INJURED. 

story 10 ^ • 

• INPUT: V * ' 

A severe earthquake struck Northeastern Italy last 
night; collapsing entire sections qf towns northeast of 
Venice, neat the Yugoslav- border , killing at), least 95 
persons and „ injuring at least. IQOO, the Italian, 
interior ministry reported. 

• In- the city of Udine alone^ a government spokesman . 
said they feaced" at least 200 dead under the debris.^ 
The city, ori{, the main, railroad between Rome and Vienna, 
has a population' of about 90000. 

* - * ^ 

viftl^*^^ spokesman.'' for t-be Caribinieri^ the 
pai^mllltary national police force,, said' there W been 
reports of severe damage -from^ltalf a dozen towns in the 
foothills of the Alps, with vhiole. families buried in 
Jjuiiaing coll-aps^s. Communications with a -number of 



7 
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points in thif .area w^e still out. 



/ 



The ^arth^paHe was recorded at 6.3 on th4, T^ichter 
scale, j^ich ' ieasares ground motion . In 
•areas y / quake registering 4 on that scale can/ cause 
moderatrj^ d^age, a reading of 6 can be severje and 
readidgof 7»indicate8 a major earthquake. 



THERE WAS AN EARTHQUAKE iN ITALY. 95 PEOPLE DI^D. 
1000} PEOPLE ^ WERE INJURED. THE EARTHQUAKE alciSTE^ED 
6.3 ON THE RICHTER SCALE. * ^ ^ > tfv, . ' / 



Stoty 11 
INPUT: c f 



A majof**eari:h"quake struck a /. mountainquB area of 
Eastern Turnkey to4ay, and the goilrernment saM the death 
' toll could ^ibe at least 3000. / 7 "^^^ -^ - 

First reports quoted official sources/ as having 
said that at least 574%had been killed neir th^ Soviet 
and Iranian*l3iordeT;s, but the defense ministry said it 
appeared that \^3000 could be dekd in one -tOwnsRip* alone'. 

The earthqWke struclc at/2 : 45 p^a (7/: 25 New York 
time), near MouiwE.AraraX in Van provincei The- Kandil^i 
observatory in Istanbul said /the quake hid "a magnifcu^ 
6f 7.8 on the RicVter >*cale, /describing it ad the worse 
to strike, turkey sance ano^th^r 7.8 tremqr that fellled 
30000 people in 1939 in the przincan ar4a, 

Radio and television interrupted regjular- 
programming and played classical music/ dn mqurning^'''f or 
the victims.^ \, 

SUMMARY: • 



^1' 



THERE WA6 AN EARTtfQUAJKE IN TURKSY. 3000 PEOPLE 
DIED. THE EARTHQUAKE pCISTERED ^.8 ON THE RICHTER 
SCALE.v. 



ERIC 



Future expectation : * In | the near /future we expect 
FRUMP to be tied in to dne of thfe wire services Qn our 

be able to read 



to be tied in to one of thfe 
.computer . FRUMP >will eventually 



incoming stories looking , for . it ems of particular 



interest to the users 



5ged into tpe system. When- it^ 

16- - 



finds something that 4CQnf orms . ^ ;tp . interest 
specifications previously set |)y. the' users It will 
summarize, the key points and flash that summary 'on the 
•user s s^cr^n, Eventually we would ilTope that: ^d^tv willi 
be '-able to ^ answer questions supplied to it by the^ 
interested user by running SAM'on the same . ^torhr when 
that is requested, ^ 



2,3 PAM 



PAM (Plan-^^ipplier Mechanisn^)' Is al ^program .itoining 



.Jimr 



at Yale that- * is intended to 



updetst^nd ,plan-based 



stories," (PAM is described in S(ihank Ind Abel^sonC1977) 

and in ' Wilensky (1976)); Storits (121) and (13) telow 

were was processed by PAM, 'input iknd output to PAM is 

• - ) * 1 . ► 

in English, 

it 

A plan-based story "is one ini;wllich the central'^ 
charWters must develop fairly nov'jl |piatis j;o* deal with 
*probltos and^ interferences ' that haH occujrVed with 
r^spec) to goals that they are interested in ^jlftaining. 
Truly interesting stories X<^lan-l 
script-based. 



V 

f 



-based ' rathl^r than 



Over the past two yeirs we hav^.been developiiL a 
the.ory of how people imderstand such complex stoties 
(see ^Schank ahd Abelson(1^77) ) . • PAM" was an early^. t'est 
of some of tliose theories (written by Robert Wilensky) , 
PAM us^s, knowledge about goal's, themes, and planboxes,. 



to flgur/ out' the/ intentions of all the 
hears about. The;/pr,ogram' s job is' to keep 



goals / of each/^f /the ' characters in a 

Ij^Jerpr^ejt .their ^actions as ^means^^ otf ^chl 

gp^ls. ' Below is/ Story j(12),' followed by t^e output PAM 
roduces after/processing it. 




haracters it 
track of the . 
story and to 
eving ihp.sa* ,^ 



JoW loyed Mary but she didn't want to jmarry him. 
One/dayrr a^-dragon stol.e tery from th^ oastle..^ 
Zpjcvci got on top of his hoi^se apd kiHedj the dragon, 
iry agreed tb marry him'. 
ley/liVed happily.*ever ^ af t^^r . 




/ JOHN WAS IN LOVE WITH MARY. SHE DID NOT - WANT TO 

MARRY^^ HIM. A_J)RA GON' TOOK HER FROM A.-CASTLE... -HE- 

LEARNED THAT THAT DRAGON HAD TAKEN HER FROM THE CASTLE.. 
HE MOUNTED A HORSE. Tt TOOK HIM TO HER. HE KILLED THE 
DRAGON. SHE WAS" INDEBTED TO HIM. SHE TOLD HIM SHE WAS 
GOING TO MAMIY Hlft. HE MARRIED HER. HE AND SHE .WERE 
HAPPY THEREAFTfeR*. , . 



Question/3 * * i 

V^Why Sid John g^.on his horse? 
BECAUSE HE WANTED^TO BE: NEAR MARY, 

Why. did Mary agree 'to marry John? 
BECAUSE SHE WAS INDEBTED TO HIM. 



Why did John kill the dragon? 
BECAUSE HE WANTED MARY TO NfoT DIE*. 




B^lpw 



is Story (13) and the putput PAM c 



reates for 




INPUT . I ^ , ^ ; 

John disliked his job as the bank janitor* . 
OnedaVi^a thief "tried 'to rob the ,bank« 
.John ^ump^Sd on the tWief an^ knocked him out. 
The Sank president made John the bank guard. 
John enjoyed his new job. * ^ 

dWTPUT ' ' ' 18 ' ' ^ ' ^ 



Page 17 



Paraphase 



-•JOHN DISLIKED BEING A. BANK JANITOR. ' A THBEF TRIED 
■ROBBED THE BANK. JOHN LEARNED THE THIEF HAD- rSbBED IT. 
JOHN WAOTED THE THIEF T0)N0T HAVE THE BANK'S MONEY 
JOHN KNOCKED T^HE TfHEF-GUT. THE_BANK WAS INDEBTED tO 
JOHN. THE PRESIDENT MADE'jOfiN A BANK^UARD. HE LIKED 
BEING IT. 

Questions 

Why . did John knock the thief out? " ' 

BECAUSE HE WANTED THE THlEF. NOT TO^HAVE THE BANK'S 

MONEY. 

^^Wj diid the bank president make John the bank guard?'* 
/.BECAUSE THE BANK WAS INDEBTED TO JOHN* 

In order to understand these stbVijBS, *PAM, like 

^ ^ ! , 

SAM, my^st make implicit inferences to connect up the 

sentences of t-he story it is processing. - The foUowing 

are some of the inferences PAM makea for Story 12>: 

:.^John ranted to^ marry Mary. ^ 
Mary wa>s endangered by the' dragon. 1- ' 
John learned tj\at the dragon had kidSapped Mary^ 
John wanted to save Mary from 'the lir^on. * 
John rode his horse^ to where M^ry w^s^ 
Mary became grateful' to John for rescS;lng her. 
John and Mary got married.* 

Many of , these.. infej::enc,es are '^ dependent on 

* 'l 

knowledge about, how goals can be ^achieved. For 

* ' 4 ' 

example, to understand why John killed tie dragon; we 

must know 'that killing' a captor Is i^Xway to free a 

% 

captive. In addition, we m^ist know that %i^.order to 

. . . '^^ • 

rescue .Mary, John^must^ first -be near her, ttiat riding a 

% 

horse: is a way of changing oner's locatldft^**^d that to 
ride a horse, it .is necessary- to mount i& Without 
thi:s knowledge, we could not understand why JoHp got on 
his horse, "^"j^? . ' \ s 

19'" . " ' • ■ ' : v^' • 



fut?ure expectationsf . We expect that Xn :th6^ next few 
i years ^he^bulk of the* tfieo'retical work that we will be 
doing will 4 revolve -around' a .gbaj and' plan based 

understander. , PAM is just a p^rototype of such an 

und-er stand er dnA we* have stopped work on it in its 
present forra.^ In' the next year we expect to build *a 
new version of PAM that can handle much longeV and mor^ 
compl^ex stories that the one shown above. Ideally a 
.final version of PAM would 'include SAM as. a subroutine. 

2.4 fALESPIN 

* * * * 

TALESPIN is a program (written by Jim Meeh£tn . and 

described in Meehan (1976)) which makes up stories by 

simulating a world, &ssign£nfe gpals to some characters 

» 

and saying, what happens when these goals infract' with^^ 
.events in the simulated world. The reader/user gets to 
ajipply much of the information about, the initial state 
of . the world, such as the ^choice of characters and the 
relationships between one character an<^ another. - " 

TALESPIN among other things, a^ progtam that 

er ^ ' ' 

tests the goal and planning apparatus that we have Been 
developing (Schank and Abelson (1.977)). The* program 
tells stories by violating d goal state for one of t;he , 
characters that it knows about and then creating "a plan 
to* achieve that.^gbal. 
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' , Below are two stories, written by TALeSPIN.. . .S^r^ 
I is in. afT interactive mode where the user -gets to m*ke 
decisions. Story II is tojti with ^lo uset interaction 
Upper^ cgse output ^is from , the program, either as part 

/of the Story. ("JOHN BEAR ATE Trffe HONEY;')-, or*^s part of 
the question/answer dialogue ^"HOW .HUNGRY IS IRVING 

^ BIRDf" ), Oar answers to these questions are typed .;rfiea 

an asterisk (*). appears. ^ ' 

Story I: , . ^ 

********** WELCOME T0 TALE-SPIN 

CHOOSF ANY OF THE FOLLOWING CHARACTERS FO^l THE STORY- 
(BEAR BEE BOY ^ GIRL „EqX, CROW ANT'BEN LION DOG WOLF 
MOUSE * " - 

.CAT GOAT CANARY) ^ ' % ' * 

*(BEAR 9EE BOt 'CANARY) - ' ^ 

IRVI^ BEE IS AT , THE BEEHIVE; . - ' 

SCME HONEY IS AT THE BEEHIVE. . ' ' ' ' 

IRVING BEE HAS THE HONEY. ' i . ' 

SAM ADAMS IS AT A HOUSE., ' - 

WIJJIA CANARY IS AT A NEST. " 

•' - i .* 

CPOO'SE ANY OF THE- .FOLLOWING PROPS: V • 

. (BREADCRUMBS CHEESE BASEBALL) - ; ' 

*NIL v ■ . ' - 

CHOOSE ANY^ OF THE FOLLOWING MISCELLANEOUS ITEMS: 
(BERRIES JLOWER RIVER WORM) . , " ' 
* (BERRIED' ■WORM) ' .': 

, SCME B|UEBE]^IES ARE AT A BUSH.. S: ■ 

X J*ORM IS AT- A PATCH OF GROUND. ' • ' 



JMHO KNOWS ABOUT THE BLUEBERRIES? 
1: WILMA CANARY 2t SAM ADAMS 3: IRVING BEE 
4: JOHN BEAR . *- . 

*4 • 

./^ <,. " • 

- JOHN BEAR TfllNKS THAT .THE BLUEBERRIES ARE AT THE- 
BUSH. • ■ ■ ■ 

W HUNGRY- IS JOHN BEAJl? ' ' " ' ** ' 

1:VERY 2: SOMEWHAT 3:N0T*'VERY 4:tI0T AT ALL 
*4 

JOHN BEAR IS- NOT VERY '^JUNGRY. 



At . -• 

WHO KNOWS ABOUT THE WORM? >' - 
1: WILMA CANARY 2: SAM AJDAMS - 3:' IRVING BEE ' 
4: JOHN BEAR ^ ' 

*2 • 



SAM ADAMS THINKS THAT THE WORM IS AT THE PATCH OF 
GROUND. . * ' ^ 

THIS IS A ST0RX ABOUT \ . • 

1: WILMA CANARY 2: SAM ADAMS 3: IRVING BEE 
4: JOHN BEAR 

*2 . . . . • ' : 

HIS PROBLEM IS THAT HE IS ..v * 

1: HUNGRY -2: THIRSTY 3:' HORNY 4: TIRfilD ' 

*1 . . ^ • ' :> ^ 

SAM ADAMS IS SOMEWHAT tlUNGRY. . . .^ ' , 

SAM ADAMS WANTS TO GET SOME BERRIES. ^ 
H SAM AbAMS i^ANTS TO FIND (JUT WHERE SOME BERRIES ARE. 

DOES SAM ^AMS^IKE WIlilA CANARY? IrA LOT 2:4 LITTLE 
3:N0T ^ • ' . -j^.^ 

MUCH 4:N0T AT ALL " . . / ' 

SAM ADAMS WANTS WILMA* CANARY TO TELL SAM ADAMS WHERE 
SOME BERillES ARE. • • ' . 

DOES SAM ADAMS FEEL DECEPTIVE TOWARDS WILMA CANARY? - 

'1:A LOT 2:k LITTLE 3:N0T.MUCH 4:N0T AT ALL ' *4 
DOES SAM ADAMS FEEL fcOMPETITlyE TOWARDS* WILMA -CANARY? 
1:A LOT 2:A LITTLE 3:N0T MUCH 4:N0T ^T ALL . *2 

, . ^S^ ADAMS DECIDES THAT WILMA .CANARY MIGHT WANT SAM ' 
ADAMS TO GI^ WItMA CANARY A WORM. SAM ADAMS 'w'ANTS TO 
ASK WILMA CANARY WHETHER WILMA CANARY WILL TELL SAM 
ADAMS VHERE SOME BERRIES ARE IF SAM ADAftS <3lVES WILMA 
CANARY A WORM. SAM ADAMS WANTS ' TO ■ GET NEAR WILMA , 
CANARY. SAM -ADAMS WALKS FROM THE HOUSE TO THE GROUND 
BY THE REDWOOD TREE BY G(^ING TiJROUGH 'a .VALLEY THROUGH K 
MEADOW. SAM AdAmS IS AT THE GROUND BY THE REDWOOD 
TR|e. WILMA^ canary THINKS THAT. .SAM pAMS IS AT THE 
GROUND BY THE REDWOOD TREE i " SAM'' ADAMS ASKS WILMA^ * 
CANARY^ WHETHER WILMA 'CANARY WILL TELL SAM ADAMS WHERE 
SOME BERRI.es are IF SAM . ADAMS. GIVES WILMA CANARY V 
WORM. * ■ - 

-DOES WILMA CANARY FEEL DECEPTIVE TOWARDS. SAM ADAMS^ 
1:A LOT 2: A LITTLE 3: NOT- MUCH CtNOT^AT ALL *1 

WILMA CANARY TELLS SAM ADAMS THAT WILMA CANARY : 
WILLI TELL SAM ACAMS WHERfe SOME^'BEtRIES ARE. SAM ADAMS 
THINKS. ^T WILMA CANARY WILL TELL SAM ADAMS WHERE SmE 



BERRIES Are 

■WANTS TO 



IN. C] 
OR USE Ak 
1: *VALlS 
~ DECIDE 
PLEASE Ti 
*2 
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SAM ADAMS WANTS TO GET A WORM.- SAm'aDAM^ 
r NEAR THE WORM. * ' 



jlG A VALLEY, .WE" CAN MAKE UP A NEW ONE ^ ' 
^LD ONE. DO YOU WAST TO USE AI^Y OF THESE? 
I '2: >*vXllEY*1 , - 

*YES ' ■ . " ■ • ■ , 
AN INTEGER BETWEEN ,1 AND '2 



SAM jADMS WALKS FROM THE GROUND BY THE • REDWOOD 
?:-REBr.TO TjHE/ PATCH OF GROUND BY GOING THROUGH THE ^MEADOW 
•THROUGH WILMA CANARY THINKS THAT SAM ADAMS ISN'T AT THE 
GROUND- BY THEyRE.DWOOD TREE. SAM ADAMS TAKES THE WORM. 
SAM ADAMS-'^A^S TO .GET NEAR WILMA CANARY". ' ' "SAM ADAMS 
WALKS FROM THE_ PATCH - -OF GROUND TO THti GROUND BY THE 
REDWOOD TREE BY GOING THROUGH THE MEADOW THROUGH 'THE 
VALLEY TrfROUGH THE MEADOW.. WILMA CANARY^THINKs' THAT 
SAM ADAMa I'S AT THE GROUND BY THE / REDWOOD TREE. SAM 
ADAMS GIVES WILMA CANARY THE WORM. WILMA CANARY THINKS 
THAT SAM ADAMS,,, GAVE WILMA^ CANARY THE WORM., WILMA 
CANARY THlNKS-THAT WILMA 'CANARY'.HAS -THE WORM. 



HOW HUNGRY''IS WILMA CANARY? 
1:VERY» 2: SOMEWHAT 3: NOT VERY 
*1. 



4: NOT AT ALL 

' THE .vam 



• WIUIA CANARY EATS THE WORM; ' THE .WOllM IS GONE, 
•WILMA CANARY IS NOT VERY HUNGRY. WILMA CANARY TELLS " 
SAM ADAMS THAT SAM ADAMS IS NOT AT ALL SMART. SAM 
ADAMS LIKES WILMA Canary NOT AT ALL. SAM ADAMS "trusts 
.WILMA dXNARY NOT AT ALL. SAM ADAHS DECIDES" THAT WILMA 
CANARY MIGHT -WANT SAM ADAMS TO GIVE WILMA CANARY SWE 
CHEESE. - SAM AD/^S ASKS' w'iLMA" CANARY WHETHER' WILMA 
CANARY*- WILL. , TELL SAM ADAMS WHERE SOME BERRIES ARE IF 
SAM ADAMS^GIVES 'WILMA CANARY SOME CHEESE. WILMA CANARY 
TELLS SAM ADAMS THAT WILMA CANARY WILL "TELL SAM ADAMS 
WHERE SOMfi BERRIES ARE. SAM ADAMS WANTS TO GET ■ SOME 
CHEESE. SAM- ADAJjp WANTS TO FIND OUT WHERE SOME CHEESE 

IS. V ^ 

DOES SAM ADAris HKE IRVING BEE? ' - . ' 

1:A LOT 2:A LITTLE ■ 3:N0T "pjCH -. AnNOT AT ALL *A 
- ■ ■. ' . ■ ' V, ^ . 

DOES SAM ADAMS LIKE JOHN BEAR? 

1:A LOT 2:A LITTLE -3: NOT MUCH ArNOT AT ALL ' *ii 

: ■' ' - ^ ^ 

SAM ADAMS DIDN'T FIND OUT WHERE SOME CHEESE IS. 
Sm ADAMS DOESN'T GET SOMECHEESE. 

DOES SA>f AbAMS DOMINATE WILMA CANARY? 
i:A LOT ;2:A LITTLE ItNOT MUCH 4:N0T AT ALL 
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i " * * * 

SAM ADAMS STRIKES WILMA CANARY* ViLMA cAnARY ' IS 

NOT At all healthy* WILMA CANARY WON'T TELL SAM ADAMS 

WHERE SOME BERRIES ARE. SAM AD^S DIDN'T FIND OUT' 

WH^E S&ME BERRIES ARE. SAM ADAMS DOESNT ^ET SOME 

BERRIES. ' THE END. 



Below is Story II. It was genei;ated by TALESPJN 
in a non- interactive ♦ mode ♦\That i;s,\TALESPIN itself 
made all the deci^sions. d ^ \\ . . ^ - 



ONCE UPON A TIME GEORGE ANT LIVED NEAR A PATCH ^ OF 
GROUND. ' THERE WAS A NEST AN ASh"tRE£. WILMA BIRD 
LIVED IN THE NEST. THERE WAS SOME WATER' IN A RIVER.^ 
WIIMA KNEW THAT THE WATER WAS IN THS RIVER. GEORGE 
KNEW THAT THE WATER WAS "In THE RIVER. ONE DAY WILHA 
WAS VERY THIRSTY. WILMA WANTED TO GET NEAR' SOME WATER.- 
WILMA FLEW FROM HER NEST^ ACROSS* A MEADOW THROUGH A 
VALLEY TO THE RIVER. -WILMA DRANK THE WATER. WILMA WAS 
NOT THIRSTY. . ^ . . * ' 



(iEORGE WAS VERY- THIRSTY. GEORGE -WANTED TO GET 
NEAR SOME WATER.- GEORGE WALKED FROM H I S^ PATCH OF 
GROUND ACROSS -THE. MEADOW THROUGH THE VALLEY TO^A RIVER 
BMK. ,QEORGE FELL INTO J HE WATER.' GEORGE WANTED TO 
GET NEAR'THE VALLEY. GEORGE COULDN'T GET NEAR THE 
VALLEY. * GEORGE WANTED TO GET NEAR THE'MEADOW^ GEORGE 
COULDN'T, GET NEAR THE MEADOW. WILMA WANTED-^ ' GEORGE TO- 
GET NEAR. THE^ MEADOW t ^WIlMA WANTED TO 6ET NEAR GEORGE. 
WILMA GRABBED, GEORGE. WITH HER CLAtf'. WmA TOOiU GEORGE 
FROM THE RIVER THROUGH THE VALLEY ^TO THE/MEADOW. 
GEORCp: WAS DEVOTED TO WILMA. GEORGE OWED EVERYWIING TO 
WILMA. WILMA ^LET GO OF GEORGE. GEORGE FELL 10 THE 
MEADOW. THE END. - 

. \ . ' ^ ' ' . ^ 

Jjelow are , -dwb stories that were genrerated "by 

TALESPIN .which Iwere mistakes^. We pre8ei}t^hem~hete to ' 

give an idka of the kind o£ problems that TALESPIN 



soiyes in telling Its stories.- The solutions are only 
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very obvious wljen ,thex are poor ^splu't'ions as'^shoWn 
below, . — ' * 

^ w \ • 



Story Jir^ ' r" ' 

* HENRY ANT WAS THI^ISTY, > HET WALKEDl' OVER ' ;e:Q THE 
RIVER BANK. where. HIS GOOD 'FRIEJ«) BILL frXftD ,WAS SITTING/ 
HENRY SLIPPED AND FELL IN THE RIVER- ' HE WAS UNABLE- TO 
CAIl for help, IjfE DROWNEp: - ' , . ' 

Story. IV . . e ' * ' 



, HENRY ANT WAS THIRSTY. HE WALKED OVER ^0 THE 
RIVER BANK WHERE JIS GOCfD FRIEND BILL BIRD WAS SITTING. 
HENRY ^SLIPPED ANa FELL IN THE RIVER. GRAVITY ijjfcOWNED.' 

2,5 WEIS/POLlflCS . , 



4toe of the projects we are working oji Involves the 

ft • " ' • ^ 

coding »of news^paper headlines into coding scheme of 
use to political scientists;- .The WEIS ffrograni, consists 
of two parts: a Conceptual Dependency p^arsef,' arid a 
discrimination net that reads, the output^ Conceptual 
Dependency^ parses^ into the appropriate codings. On 
occasion H fair ambunt of inference must. ,b'e done in 
order, to accomplish t^his coding after the initial 
Sparse, , ' " ' 



Belpw are some example sentences that the WEIS 

program has parsed and coded (this program wasH written 

— - - ^ . * 
%y Anatol'e Gershman andvGeraj.d jeJong)j ' 



. ■ ■•- ^' < ; ■ ■ ^ 
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l^Lao forces abandon Ban-Nhil to %rth Vietnam, 
2-Cuba grants asylum- to a USA marine. . 
» . 3-USA Navy task force which ha^ been on patrolmen the 
Indian. Ocean for ^ \^ 

a tijonth leaves frhe area. 
' ^ 4-Xustria ex "^Chinese in a controversy over. 

^ their status and , ' , *• > 

activities. • * 

' ^ ' 5-Alger±a protested to Spain the , detention of 
\ Algeriah diploma(^ » \ v' ' , . * 

' „ in connection with rauraef"of an opposition leader^. 

' . . f'* . 

The input- to this progr?am caused us to vonder 
about- modelling' the kinds o£ decisions that politicians 

make'aft,er receiving inpqts' of this kind. Some years 

' ^ \ « • * ■ 

ago Abelson (1966) constructed a prog^ram that was 

intended to be a model of an ideological cold " warrior * 

^t did not work very well largely because of the lack 

of understai\ding at the time of how to process natural 

language. With the* advent of scripts as used by SAM, 

^ we set-out to lopk at the probl^Miv^ again. Below Is ^he 

output/ of, the POLITICS progr&n ^(written by Jaime 

. Carbon^l)^ ^ Actual input aiijl output is in Conceptual ^ • 
/ ' ' \s ' ' ' . - ' ' ' \ . 

''Dependency rather than Englisfi. .(Actual English "inputs. 

^* land outputs^howld be finished shortly. ) The input tgu^ 

•POLITICS is a 'headline sentence of the WEIS type. 

POLITICS is then ask^d questions about what it belieVes ^ 

underlie^ .t|^e motivations of the^ actors. .The-ansWers 

presented h^re are in accord with - one '^possible 

' 'political o* philosophy.^ POLITICS has a number of ' 

possible philosophies th§t can be Input to It. ^ 

Russia massed troops pn the Czech border. 



Why did Ru^.ia.do this ? 
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BECAUSE RUSSU THOUGHT THAT' IT CpULD. '.TAKE aONTROL OF ' 
CZECHOSLOVAKIA -BY SENDING TROOPS. 

What will Russia do next ? 

RUSSIA IJAY ORDER ITS TROOPS INTO CZECHOSLOVAKIA 

What can the Unit^ed States do ? , t 

THE UNITED STATES CAN DO NOTHING, IT CAN INTERVENE 
MILITARILY IN CZECHOSLOVAKIA' BY"SENDING TROOPS OR IT 
CAN INTERVENE DIPLOMATICALLY BY TALKING TO RUSSIA ABOUT 
CZECHOSLOVAKIA. ' / 

What should the United States do ?• ' , '» "~ 

THE UNITED STATES SHOULD INTERVENE MILITARILY ' 

Russia sent massive arms shipments to -the MPLA in 
Angola. 

; A, . . - ■ 

Why did Russia ^o this? 

RUSSIA WANTS TO CONTROL ANGOLA THROUGH THE MPLA. . ■ 
. What will the MPLA use the arms shipments for, ? - 

THE MPLA WILL AT*rEMPT TO TAKE OVER ANGOLA USING THE 
ARMS SHIPMENTS. ■ . ina 

^What will* the other factions in Angola do ? ' 

THE OTHER FACTIONS WILL ASIf SOME OTHER COUNTRY FOR 
ARMS. . , . i 

Which country ? 

THE UNITED STATES. ■ , ' ' . ' • ' • 

Should the US dd^ anything about it ? - . , ' 

VeS, THE US SHOULD .SEND 'ARMS TO THE OTHER FACTIONS IN 
ANGOLA. . ' ' 

> ' • ' . ' • . 

future expectations: The POLlT]fcs. program' wa^ dam 

larg'ely to demonstrate the progress we have- attained in 

natural language prdcessing by solving a problem that 

was too ;d.ifficult -ten years ago. ' We consider '£he 

Simulation of political apd. other beliefs* to-, be of 
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prime Ipaportance, however' . We have not yet 'decided 
♦ ^ 

whether to further extend this program. 
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3 OTHER PROJfCTS 



There are a number of other J>rojects that are 

going on at Yale in natural language processing that 

have not^been described hene. ' The major ones are 

.involved •with. ' the .problems of learning and 
conversation. 



^There are. two different learning projects 
underway. The first, FOUL-UP, is an .-adjunct to SAM 
that helps SAM parse texts that contain vocabulary 
items with -which it -is not familiar. FOUL-UP (written 
by kichard Granger) takes over control from the parser 
VThen the parser do'es not know a particular word. By 
using expectations already present in the parser and in 
' the script applier, FOUL-UP can predict enough of the 
nieaning of* the ^ word in question to *allow SAM to 
continue along. r . ' " 



aref 



Examples of .t*e kind- of thing FOULrUP can handle,, 



\ 1 . ' t 

1. The car swerved off the xoad. -where 'swerve' is 



unknown 

2. The car ran into an elm. *. 
unknown 



-where ' elm' is 
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In - (1)^ 'swerve'- is rendered *a8 Fi;ilANS(for 
explanation of * the primitive actions and othe^ 
thc^oretical concepts underlying the representational 
system used here, see Schank(1975) ) using parser and 
spript appiier expectations* In (2):, 'elm' is rendered, 
is 'obstruction'. The parser thus 'learns' the meaning 
/of these vords'in 'the-^ens,e* that it can . predict and 
understand their use within the present context and 
ithBT^similar contexts* The fact that 'elm' is a tree 

is not discernable of course, but neither is it 

\ 

relevant her^* 



The oth^r learning project in which we are engaged 



i^ an attempt to model the rules;by which a child 
JLearnff^elelnentary world knowledge and later learns > to 
-talk 'on the basis of that knowledge* The program^we 
are developing learns-^ complex knowledge from simple 
basic suppositions about what can reasonably " be 
expected to be in the head of a child of age less than 
ojie yeai^ The problem is to see how much we can learn 

from a minimal set of presumably innate knowledge. 

* i 

(Work on this program is being done ^ by Mallory 
Self ridge,) T 

The conversational prograin^ is just in dts 
begintmig stages. Our goal is to create a program that 
can converse with a user ^in natural* EngldcSh.' 
Presently, work isrbeiirg done on establishing a*' syntax 



r 



* J 
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of^ conversation' that will' be able to catalog 'thl 'kliids 
of 'possible, rte^ns^s there are to an. input. Wo-'irk.on a' 



semantics of conversation' would delimit the possible 
choices in a given situation* - 



) : 
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